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Vibration Damper With Stroke-Dependent Damping Force 
background of the (invention 

1 . Field of the Invention 

[0001] The invention pertains to a vibration damper with stroke-dependent 
damping force of the type including a piston separating two working spaces, a pair of 
through channels covered by disks which open to connect the working spaces when 
acted on by pressure, and a bypass arrangement which connects the working spaces 
as a function of the stroke of the piston, i.e. when the piston is in a limited range of 
positions. 

2. Description of the Related Art 

[0002] A piston-cylinder assembly with distance-dependent performance 
characteristics is known from U.S. Patent No. 5,971,117. The piston rod of the piston- 
cylinder assembly carries two pistons a certain distance apart, each of which can 
produce a damping force in both directions of piston rod movement. At least one 
bypass groove, which is longer in the axial direction than the distance between the 
piston rings of the two pistons, is formed in the cylinder of the piston-cylinder assembly. 
Thus three characteristic curve regions are produced. When the two pistons are in the 
stroke range where the bypass groove is located, the damping force is determined by 
the cross section of the bypass groove. As the stroke of the piston rod increases, one 
of the pistons travels out of the bypass region, and an intermediate characteristic is 
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obtained. As soon as the second piston has also left the region of the bypass groove, 
the stiffest damping force characteristic goes into effect. For a vibration damper of this 
type with variable performance, however, two pistons with at least four valve disks and 
possibly valve springs are required. This expense can be too great for one or another 
concrete application. 
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SUMMARY OF THE INVENTION 

[0003] The object of the present invention is to simplify the design of the vibration 
damper with stroke-dependent damping force characteristics so that it can be produced 
at lower cost. 

[0004] According to the invention, this task is accomplished in that the valve disk 
has not only a first pressure-actuated surface, but also a second pressure-actuated 
surface which is separated from the first surface when the valve disk is closed, and 
which can be put into action via the bypass, so that the effects of the two pressure- 
actuated surfaces are added to each other. 

[0005] The advantage is that, in comparison with a damping force characteristic 
with an advanced opening region determined by the bypass, the valve disk will open 
sooner, and therefore a more comfortable connection to the chassis is obtained overall, 
especially at high piston rod velocities. 

[0006] So that the bypass can be designed and produced easily, it is formed as a 
groove. The bypass groove can have an inlet area and/or an outlet area. The effective 
cross-sectional ratios of the bypass groove make it possible for the pressure to change 
continuously at the second pressure-actuated surface, so that pressure surges, which 
could lead to the abrupt opening or closing of the valve, are avoided. The bypass 
groove can be formed by an area of the cylinder with an expanded diameter, this 
expansion passing all the way around the inside circumference of the cylinder. 
[0007] According to another aspect of the design simplification, the valve disk has 
its own sealing sleeve, which extends at least from the pressure-actuated surface on 
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the valve disk toward the associated working space. The damping force characteristic 
can be determined by the length of the valve sleeve relative to the length of the bypass. 
[0008] So that it can operate in a defined manner, the sealing sleeve is provided 
with a seal acting in the direction of the cylinder. In addition, the gap between the wall 
of the cylinder and the sealing sleeve is larger than that between the piston and the 
cylinder, so that any dimensional deviations within the completed valve can be 
compensated. A larger gap between the sealing sleeve and the cylinder reduces the 
throttling effect inside the gap and improves the desired axial movement of the sealing 
sleeve to the same extent. 

[0009] The piston with its through-channels for both flow directions is therefore 
very easy to manufacture, because the minimum of one through-channel for the one 
flow direction of the damping medium is separated by concentrically arranged valve 
seating surfaces of the minimum of one through-channel for the other flow direction, 
where the width of the first pressure-actuated surface is determined by the two 
concentric valve seating surfaces. The valve seats can be in the form of elevations on 
the valve disk or in the form an elevation on the piston. The advantage of having the 
valve seats on the valve disk is that a different damping force characteristic can be 
obtained simply by replacing the valve disk, which is much less expensive than 
replacing the piston to achieve the same goal. 

[0010] The problem of providing a channel leading to the additional pressure- 
actuated surface can be solved very easily by designing the second pressure-actuated 
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surface so that it extends radially outside the valve seating surfaces provided for the 
valve disks. 

[0011] So that the vibration damper realizes the desired stroke-dependent 
damping force characteristic in both the inward and outward travel directions of the 
piston rod, a nonreturn valve is installed between the assigned working space and a 
connection leading to the second pressure-actuated surface; this valve is blocked in the 
direction of the flow arriving at the second pressure-actuated surface. 
[0012] To facilitate assembly, it is helpful for the valve disk and the sealing sleeve 
to constitute a single part. It is also possible, however, for the sealing sleeve and the 
valve disk to be separate parts. So that the sealing sleeve will occupy a defined 
operating position, a spring is provided to pretension the sealing sleeve against the 
valve disk. 

[0013] If it is desired to ensure that, in the case of a symmetric arrangement of 
the bypass groove with respect to the stroke of the piston, the desired effect of the 
second pressure-actuated surface will begin at the correct time in both directions of 
movement from the normal position, the distance between the effective sealing edges of 
the piston ring and the seal in the sleeve should be equal to or less than the length of 
the bypass groove. 

[0014] It is also possible to obtain three stroke-dependent damping force 
characteristics by pretensioning the sealing sleeve by means of a separate spring 
toward its assigned valve disk, where the characteristic of the spring is selected in such 
a way that, after a defined stroke position has been reached, the sealing sleeve can rise 
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from the valve seat as the stroke continues in the direction of the elastic force of the 
spring. 

[0015] Other objects and features of the present invention will become apparent 
from the following detailed description considered in conjunction with the accompanying 
drawings. It is to be understood, however, that the drawings are designed solely for 
purposes of illustration and not as a definition of the limits of the invention, for which 
reference should be made to the appended claims. It should be further understood that 
the drawings are not necessarily drawn to scale and that, unless otherwise indicated, 
they are merely intended to conceptually illustrate the structures and procedures 
described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Figure 1 shows a vibration damper according to the invention with two 
damping force characteristics; 

[0017] Figure 2 shows a modification of the piston in Figure 1 ; 

[0018] Figure 3 shows a vibration damper with three damping force 

characteristics; 

[0019] Figures 4 and 5 show vibration dampers according to Figure 3 during the 
inward travel of the piston rod; 

[0020] Figures 6 and 7 show vibration dampers according to Figure 3 during the 
outward travel of the piston rod; 

[0021] Figure 8 shows a modification of the piston with through-channels on a 
small pitch circle; and 

[0022] Figures 9a-14b show the damping force behavior of a piston according to 
Figure 8. 
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 

[0023] Figure 1 shows a section of a vibration damper of arbitrary design in the 
area of the central stroke position of a piston rod 1 relative to a cylinder 3. The piston 
rod 1 carries a piston 5, which divides the cylinder into a working space 7 on the piston 
rod side and a working space 9 on the side away from the piston rod. A piston ring 11 
is mounted in the lateral surface of the piston. Inside the piston, at least one through- 
channel 13 is provided for the outward travel of the piston rod, and at least one through 
channel 15 is provided for the inward travel of the rod. The outlet side of the through- 
channel 13 is covered by a valve disk 19, and that of the through-channel 15 is covered 
by a valve disk 21. The valve disks are pretensioned onto the valve seating surfaces 
27d, 29d, 31 d and 27z, 29z by valve springs 23, 25. Inside the valve disk 21 there is a 
connecting opening 33 in flow alignment with the through-channel 13, and in the valve 
disk 19 there is a connecting opening 35 aligned with the through-channel 15. 
[0024] The valve seating surfaces 27z; 29z define a first, circular ring-shaped 
pressure-actuated surface 37 on the bottom of the valve disk, "bottom" being defined 
relative to the outward-travel direction of the piston rod; the pressure acting on this 
surface is exerted against the valve spring 25. In a corresponding manner, the valve 
seating surfaces 29d, 31 d function as boundaries for the first pressure-actuated surface 
39 in the inward travel direction of the piston rod. 

[0025] A sealing sleeve 41, 43 is made as an integral part of each of the two 
valve disks 19, 21; each sleeve carries a seal, referred to below as a sealing sleeve 
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seal 45, 47, extending toward the wall of the cylinder a certain distance away from the 
plane of the valve disk. 

[0026] Inside the cylinder, a bypass in the form of at least one bypass groove 49 
is formed, the effective length of which relative to movement in one direction is 
preferably smaller than the distance between the piston ring and the sealing sleeve 
seals 45, 47. 

[0027] In addition, each of the two valve disks 19, 21 also has a second 
pressure-actuated surface 51, 53, one for each direction of movement, these surfaces 
being located in a defined position on the valve disks between the valve seating 
surfaces 27d, 27z and the wall of the cylinder 1 . A connection 55, which is itself closed 
by a nonreturn valve 57 acting against the pressure-actuated surface 51, is machined 
through the valve disk 19. In the valve disk 21 there is also a connection 59, which is 
blocked by a nonreturn valve 61 acting against the pressure-actuated surface 53. 
[0028] In the exemplary diagram, the effective length of the bypass groove 49 
starting from the normal position is approximately half as long as the distance between 
the effective sealing edges of the piston ring 1 1 and the sealing sleeve seals 45, 47. 
[0029] As soon as the piston rod starts to move outward, the damping medium in 
the working space 7 on the piston rod side is compressed and flows through the 
connecting opening 33 into the through-channel 13. In parallel, the nonreturn valve 61 
opens and thus releases a flow path through the bypass groove to the bottom surface of 
the valve disk 19. The sealing effect of the piston ring is cancelled out by the bypass 
groove. As a function of the speed at which the piston rod moves, a backpressure 



10 



By Express Mail # EV370153752US 



builds up at the first pressure-actuated surface 37 and at the second pressure-actuated 
surface 51 of the valve disk 19; this backpressure tries to lift the valve disk 19 away 
from the valve seating surfaces 27z; 29z. The sealing sleeve seal 45 prevents the 
medium from bypassing the sealing sleeve 41 via a gap between the sealing sleeve and 
the wall of the cylinder. Before the valve disk 19 has been lifted away from the valve 
seating surfaces, a small advance opening cross section 63 inside the valve seating 
surface 29z can establish a connection between the working spaces and exert a 
relatively small damping force. This type of advanced opening cross section can also 
be provided in, for example, the valve seating surfaces 27d, 29d. When the sum of the 
forces acting against the first pressure-actuated surface 37 and the second pressure- 
actuated surface 51 becomes greater than the closing force of the valve spring 25, the 
valve disk 19 will rise from the valve seating surfaces 27z, 29z. Thus a first damping 
force characteristic, which tends to make the ride more comfortable, is obtained, and it 
lasts until the piston ring 1 1 reaches the upper end of the bypass groove 49 and is thus 
no longer hydraulically bridged. The second pressure-actuated surface 51 is thus no 
longer available to produce force. At this point, the damping force characteristic is 
therefore determined by the first pressure-actuated surface 37 alone. 
[0030] When, starting from the normal position, the piston rod travels inward 
toward the working space 9 on the side away from the piston rod, the corresponding 
valve components behave in the same way. Thus the damping medium can flow from 
the working space 9 via the connecting opening 35 inside the valve disk 19 and into the 
through-channel 15, and at the valve disk 21 it will strike the first pressure-actuated 
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surface 39, which extends between the two valve seating surfaces 29d, 31 d. In parallel, 
the nonreturn valve 57 of the connection 55 in the valve disk 19 is opened. In contrast, 
the nonreturn valve 61 is closed, which allows the second pressure-actuated surface 53 
to go into action, this effect being superimposed additively on the effect of the first 
pressure-actuated surface 39. In this position of the piston, the sealing sleeve seal 47 
is located outside the bypass groove 49. The advanced opening cross section 63 is 
also available for this direction of movement, allowing damping medium to flow from the 
working space 9 on the side away from the piston rod to the working space 7 on the 
side of the piston rod. 

[0031] When the piston ring 1 1 reaches the bottom end of the bypass groove 49, 
only the first pressure-actuated surface 39 is again available to the further movement of 
the piston rod. When the valve disk 21 is lifted, the damping medium can escape from 
the through-channel 15 via the valve seating surface 29d and pass through the 
connecting opening 33 to the working space 7 on the piston rod side. 
[0032] Figure 2 shows only a part of the damper according to Figure 1 and is 
intended to illustrate a simplified design for the sealing sleeves 41 , 43. In Figure 1 , the 
sealing sleeves 41, 43 are integral parts of the valve disks 19, 21. In Figure 2, these 
units are separated into their two sub-components, i.e. sealing sleeves and valve disks. 
A ring-shaped seal 65 can then be inserted between the associated end surface of the 
sealing sleeve 41, 43 and the valve disk 19, 21, and the valve spring 23, 25 can then 
act on the sealing sleeve to ensure a reliable connection between the sealing sleeve 
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and the valve disk. For this purpose, the sealing sleeve has a radially inward-extending 
shoulder 67. 

[0033] Figure 3 shows a variant similar to Figure 1. The difference here is that 
sealing sleeves 41, 43 are used, which, although they represent separate components 
and function in the same way as those of Figure 2, are tensioned by springs 69, 71 , 
which are supported against components which are stationary in the axial direction with 
respect to the cylinder 1, e.g., a piston rod guide (not shown). In addition, the spring 
characteristic of the springs 69, 71 is selected in such a way that the hydraulically tight 
contact between the end surface of the sealing sleeve 41, 43 and the associated valve 
disk 19, 21 is released when the piston 5 and thus also the valve disks 19, 21 reach a 
certain stroke position. 

[0034] The operating behavior of a vibration damper according to Figure 3 is the 
same as that described on the basis of Figure 1 as long as the sealing sleeves 41, 43 
are in contact with the valve disks 1 9, 21 . 

[0035] Figure 4 shows the position of the valve parts of the piston according to 
Figure 3 during an inward travel movement, after the stroke of the piston has taken it 
away from the normal position, but the piston ring 1 1 on the piston 5 is still inside the 
bypass groove 49. The nonreturn valve 57 is open, and the sealing sleeve 43 is no 
longer in contact with the valve disk 21. The spring 71 is completely relaxed. The 
sealing sleeve 43 can be connected to the spring 71 in any desired way, or it can be 
held in position by the frictional force between the sealing sleeve seal 47 and the 
cylinder 1 . As a result, a flow route via the bypass groove 49 is now available. The 
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additive effect of the pressure-actuated surface 53 is not available. The damping force 
characteristic at the moment in question consists of the components of the damping 
effect of the bypass groove 49 and that of the first pressure-actuated surface 39. 
During this movement of the piston, the sealing sleeve 41 is pushed together with the 
piston 5 against the force of the spring 69. 

[0036] In Figure 5, the piston 5 is in a stroke position in which the piston ring 1 1 is 
no longer inside the bypass groove 49 and is thus able to perform a sealing function. 
The second pressure-actuated surface 53 is separated from the flow arriving from the 
working space 9 and therefore is unable to exert any force on the valve disk 21. 
Starting from this stroke position, the size of the first pressure-actuated surface 39 
determines the opening behavior of the valve disk 21 . 

[0037] When, starting from the position of the piston shown in Figure 5, the stroke 
direction of the piston rod 1 changes to the outward travel direction, the piston ring is 
still acting outside the bypass groove 49, so that, even though the nonreturn valve 61 is 
now open, only the first pressure-actuated surface 37 on the valve disk 19 determines 
the damping force. The sealing sleeve 41 is kept in position by the spring 69, so that, 
when the piston ring 1 1 enters the area of the bypass groove 49 again, both pressure- 
actuated surfaces 37, 51 are able to act on the valve disk 19. Thus the damping force 
behavior described in conjunction with Figure 3 is restored. 

[0038] Figure 6 shows how the piston valve functions when the piston rod 1, 
starting from Figure 3, travels outward. For as long as the piston ring 1 1 is still within 
the bypass groove 49 and the sealing sleeve 41 is still in contact with the valve disk 19, 
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the softest damping force characteristic is present, because both pressure-actuated 
surfaces 37, 51 are available to the force trying to open the valve disk 19 (see Figure 3). 
Because the nonreturn valve 61 is open, it is irrelevant to the damping force 
characteristic whether the sealing sleeve 43 is in contact with the valve disk 21 or not. 
In Figure 6, the piston has traveled out so far that the sealing sleeve 41 has reached its 
end position and is thus no longer in contact with the valve disk 19. 
[0039] The nonreturn valve 61 is open now, so that the damping force 
characteristic in effect at this point is determined by the bypass groove 49, by the 
advanced opening cross section 63, and by the first pressure-actuated surface 37. 
[0040] Then, as the piston rod continues to travel outward, the stroke position 
according to Figure 7 is reached, in which the piston ring 11 is outside the bypass 
groove 49 and is able to perform its sealing function. Only the first pressure-actuated 
surface 37 is available in the opening direction of the valve disk 19. 
[0041] During the inward travel of the piston rod from its position corresponding 
to Figure 7, it is true that the nonreturn valve 57 opens, but its switching position has no 
influence as long as the piston ring 1 1 has still not reached the bypass groove 49. The 
damping force here is determined again only by the first pressure-actuated surface 39 
on the valve disk 21 . When the piston ring 1 1 reaches the stroke area of the bypass 
groove 49 again, the damping force characteristic according to Figure 3 is back in 
effect, again independently of the position of the sealing sleeve 41 at this moment, 
because the nonreturn valve 57 opens when the piston rod 1 travels inward. 
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[0042] In the designs according to Figures 1-7, a tight seal is always required 
between the sealing sleeve, i.e., the sealing sleeve seal, and the cylinder so that the 
first pressure-actuated surface can be actuated. Figures 8-1 4b are now intended to 
show that a sufficient pressure gradient Ap at the valve disk can also be used to achieve 
an effective lifting behavior. 

[0043] In Figure 8, the through-channel 1 3 in the piston 5 for the movement of the 
piston rod 1 in the outward travel direction is located on a smaller pitch circle than the 
minimum of one through-channel 15 for the movement of the piston rod in the inward 
direction. The valve disk 19 is again provided with a nonreturn valve 57, which is 
supported on the piston-side valve seating surfaces 27z, 29z. As in preceding figures, 
the two valve seating surfaces on the piston again have the result of creating first and 
second pressure-actuated surfaces 37, 51. The nonreturn valve 57 covers the 
connecting opening 35. The inside diameter of the valve disk 19 and a piston fastening 
nut form the connection 55, through which the displaced damping medium can escape 
from the through-channel 13 for the outward travel of the piston rod into the working 
space on the piston rod side. The minimum of one opening 63 inside the nonreturn 
valve 57 serves as the advanced opening cross section. The nonreturn valve is 
centered with respect to the piston by webs on the inside diameter. In practice, the 
webs form the beginning of the connection 55 of the valve disk. 
[0044] On the top surface of the piston, the valve disk 21 is pretensioned by a 
star spring, which serves here as the valve spring 23, and has at least one connecting 
opening 33. A support ring 73 limits the lifting movement of the valve disk 21. It is 
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impossible for the diameter of the piston ring 1 1 to increase radially toward the outside 
beyond a certain extent, because a clamping ring 75 on the lateral surface of the piston 
forms a stop for a shoulder 77 on the piston ring 1 1 . The sleeve seal 45, however, can 
easily expand radially within certain limits. 

[0045] Figure 9a shows the piston of Figure 8 with a simplified drawing of the 
piston ring 11 in a position underneath the bypass groove 49. The piston ring 11 
prevents the damping medium from passing through from the working space 7 on the 
piston rod side to the second pressure-actuated surface 51 when the piston rod travels 
outward. Thus there is no pressure difference Ap between the top and the bottom in the 
area of the second pressure-actuated surface, and therefore there is no pressure which 
could exert an opening force against the closing force of the valve spring 25. Therefore, 
only the first pressure-actuated surface 37 is acting in the opening direction on the valve 
disk 19. 

[0046] Thus the damping force characteristic according to Figure 9b is obtained, 
which is to be considered the "normal characteristic" in the further discussion below. 
With this normal characteristic, the greatest damping forces, comparatively speaking, 
are achieved in the outward travel direction of the piston rod 1 at a certain speed of 
outward travel. At a slower speed of outward travel, only the advanced opening cross 
section 63 inside the nonreturn valve 57 is in effect. The damping medium can escape - 
- the valve disk 19 being open -- from the minimum of one through-channel 13 and 
through the connection 55 to the working space 9 on the side away from the piston rod. 



17 



By Express Mail # EV370153752US 

[0047] In Figure 10a, the piston ring 1 1 reaches a lead-in bevel 79 leading to the 
bypass groove 49. The sleeve seal 45 closes the gap A ou t between the sealing sleeve 
41 and the inside wall of the cylinder 1 . In contrast, the inflow cross section Aj n in the 
area of the piston ring 1 1 becomes larger in the area of the bypass groove with its lead- 
in bevel 79. As a result, the pressure gradient Ap at the valve disk 19 in the area of the 
second pressure-actuated surface 51 increases continuously, so that a soft opening 
behavior is obtained. The damping medium can escape radially inward even if the 
valve disk 19 rises only slightly and can thus help to influence the part of the 
characteristic curve associated with the advanced opening cross section. Thus the 
damping force characteristic 2 according to Figure 10b is obtained, which gives a much 
more comfortable ride. 

[0048] In Figure 11a, the piston 5 with its piston ring 11 is located in an area of 
the bypass groove 49 which has a very large inflow cross section A in . Here, the sleeve 
seal again releases only a very small gap A ou t between the sealing sleeve and the 
inside wall of the cylinder. Thus, a larger advanced opening cross section is obtained, 
consisting of the minimum of one opening 63 in the nonreturn valve 58 (Figure 8) and 
the cross section A ou t- In the damping force characteristic 3 according to Figure 11b, 
this change makes itself evident through a softer damping force characteristic in the 
range of slower piston rod velocities v and also through smaller damping forces at 
higher piston rod velocities. This can be explained by the very large pressure gradient 
Ap, which is especially large because of the area ratios AJA ouX , and by the 
correspondingly large opening forces acting on the second pressure-actuated surface. 
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[0049] In Figure 12a, the cross sections A in and A out are approximately the same 
in size. Only a negligible pressure gradient Ap is present at the valve disk 19. The 
influence of the opening force on the second pressure-actuated surface is 
correspondingly low, whereas there is a significant increase in the size of the advanced 
opening cross sections 63 + A ou t- The achievable damping force in characteristic 4 of 
Figure 12b is lowered again at slow piston rod velocities v, whereas the damping forces 
which are determined by the opening behavior of the valve disk 19 increase. 
[0050] Figure 13a shows the piston with its piston ring 1 1 in the outlet area 81 of 
the bypass groove 49. The cross section A in is much smaller than the cross section 
Aout- The effective advanced opening cross section is now determined by the opening 
63 in the nonreturn valve and by the cross section A in . This entire advanced opening 
cross section, however, is again smaller than that present in Figure 12a. Thus the 
damping force characteristic necessarily rises. In addition, the ratio An/Aoutand thus the 
pressure gradient Ap clearly fall, so that the influence of the second pressure-actuated 
surface 51 decreases also. Overall, the damping force characteristic rises to the level 
of damping force characteristic 5. 

[0051] In Figure 14a, the piston ring 11 has left the outlet area 81 of the bypass 
groove 49. A in has thus fallen to practically zero, whereas A ou t still presents a significant 
cross section. A pressure gradient Ap is not present, so that the second pressure- 
actuated surface 51 is not available for the opening behavior. The advanced opening 
cross section is also determined only by the nonreturn valve, so that damping force 
characteristic 6 corresponds again to the normal characteristics according to Figure 9b. 
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As can be concluded from an overall consideration of Figures 9b-14b, it is possible to 
determine the actuation points of the two pressure-actuated surfaces 51 by appropriate 
selection of the designs of the cross sections A in and A ou t. The axial dimension of the 
sealing sleeve 41 is less important. As a result of the inlet and outlet areas 77, 81 of the 
bypass groove 49, the second pressure-actuated surface 51 does not become available 
suddenly; on the contrary, a continuously increasing or decreasing pressure gradient Ap 
develops. The valve disk never moves very quickly, and therefore it produces no noise. 
[0052] Thus, while there have shown and described and pointed out fundamental 
novel features of the invention as applied to a preferred embodiment thereof, it will be 
understood that various omissions and substitutions and changes in the form and 
details of the devices illustrated, and in their operation, may be made by those skilled in 
the art without departing from the spirit of the invention. For example, it is expressly 
intended that all combinations of those elements and/or method steps which perform 
substantially the same function in substantially the same way to achieve the same 
results are within the scope of the invention. Moreover, it should be recognized that 
structures and/or elements and/or method steps shown and/or described in connection 
with any disclosed form or embodiment of the invention may be incorporated in any 
other disclosed or described or suggested form or embodiment as a general matter of 
design choice. It is the intention, therefore, to be limited only as indicated by the scope 
of the claims appended hereto. 
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